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論 文 内 容 要 旨
1.PURPOSE
The aim of this study was to investigate the surface characteristics and initial cell response of 
ceria-stabilized zirconia/alumina nanocomposite (NANOZR) in comparison to yttria-stabilized zirconia 
(3Y-TZP) and pure titanium (CpTi) modified by a novel electrochemical deoxidation technique (ECD). 
2. MATERIALS AND METHODS
Discs with 15 mm in diameter and 1.5 mm thick of NANOZR (Panasonic Health Care Co, Japan), 
3Y-TZP (Panasonic Health Care Co, Japan), and CpTi (Nippon Steel Co, Japan) were used in this 
study. The three surface treatment methods; mirro-polished (PS), sandblast-acid-etched (SB-E) and 
ECD were used in the experiments. 
The surface morphology, chemical composition analysis, XRD diffraction, surface wettability, 
surface roughness and hardness were measured. In this study, MC3T3 osteoblast-like cells were 
used for evaluated the cell morphology and attachment on the specimens. Cell morphology and 
attachment also examined using confocal laser scanning microscopy and SEM.
 All data were analyzed independently by one-way analysis of variance (ANOVA) combined with 
Least-Significant-Difference (LSD) multiple comparison test at a 5% level of significance.
3. RESULTS
NANOZR-E showed well-arranged and self-organized microporous surface structure and the 
lowest contact angle compared to other specimens (P<0.05). NANOZR-E also showed the slight 
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decrease of the monoclinic phase (-4.4 wt%). The cell morphology and attachment on NANOZR-E 
were similar with CpTi-P and CpTi-S at 4 hours and 24 hours of incubation. NANOZR-E also showed 
higher cell affinity compared to 3Y-TZP-E. 
4. CONCLUSION
Within the limitation of this study, our data demonstrated that the novel ECD technique is 
effective for the formation of micro-porous structure in NANOZR than CpTi and 3Y-TZP. Moreover, 
this novel ECD technique is useful to improve the cell response of NANOZR at initial stage.




歯科領域においては既に，イットリアで安定化した Y-TZP 材料，セリアで安定化した Ce-TZP とアル
ミナ（Al2O3）の複合材 NANOZR が歯冠補綴材料として応用されている。しかしインプラント体等，
生体への適用拡大に向け，さらなる生体親和性向上が求められている。






ECD によって 3Y-TZP 表面には微小な気孔の形成に留まった一方で，NANOZR 表面には数ミクロ





ECD 処理は NANOZR 材料表面での細胞の接着を促すことを示唆した。
本研究では，in vitro の検討に基づき，NANOZR の ECD 処理の有効性について対照材料との比較
で明らかにしている。バイオセラミックスの生体親和性向上の加工法として ECD をセラミックス材料
に導入し，有効性を提示した。表面科学，材料科学上のデータも提供した上で細胞接着性向上のメカ
ニズムの一端を解明し，ECD 処理を用いる根拠を提示していること，また，歯科生体材料学の研究領
域に学術的貢献をし得ることから 博士（歯学）の学位論文として相応しいと判断する。
